Summary. Male mice homozygous for the hypothyroid gene mutation were compared with normal siblings to determine whether hypothyroidism induced infertility by impairing sexual behaviour. In addition, the fertility of the hypothyroid mice was examined. The experimental results provide unequivocal evidence that genetically\x=req-\ induced hypothyroidism in male mice does not impair sexual behaviour or cause infertility.
Introduction
Although thyroid hormones are known to modulate the activities of numerous biochemical processes (see DeGroot, 1979 , for review), their influence on male reproduction has not been clarified. For example, hypothyroidism has been reported to either impair testicular function or to have no effect (see Gomes, 1970, for 
review).
Beamer et al (1981) reported that hypothyroid male mice were infertile and that their infertility could be reversed by food supplemented with desiccated thyroid powder. Male mice homozygous for the hypothyroid gene mutation (hyt) are animal models of congenital hypothyroidism (Beamer et al, 1981; Beamer & Cresswell, 1982) . The primary action of the gene mutation is postulated to cause the thyroid to be unresponsive to thyroid-stimulating hormone (Beamer et al, 1981; Noguchi etal, 1986) .
Our previous investigation of hypothyroid male mice (Chubb & Nolan, 1985) revealed that their testicular function was not impaired. The goal of the present study was to determine whether the infertility was due to defective sexual behaviour. In addition, the fertility of hypothyroid male mice was assessed.
Materials and Methods
Animals. Male mice homozygous for the hypothyroid gene mutation (hyt¡hyt) and their normal male siblings ( + / -; homozygous for the wild-type alíele or unaffected hétérozygote), 15 of each genotype, were purchased from The Jackson Laboratory (Bar Harbor, ME). The mice (strain C.RF-hyt, N10 F14-N10 F15) were 6-5 + 0-3 (s.e.m.) weeks old when they arrived at our laboratory. Upon arrival, siblings were housed together (4/cage) in an environmentallycontrolled room (23°C, lights on between 06:00 and 20:00 h). Food (Teklad 6%; Teklad, Madison, WI) and water were available at all times. At 6-9 weeks of age, the mutant and control mice were assigned individual home cages and paired with proven-breeder BALB/c females (derived from our mouse colony) for [4] [5] (Chubb, 1987; Chubb & Henry, 1987) which is based on an earlier report by McGill (1962 (1) determination of thyroid weight, (2) light microscopic examination of methacrylate-embedded thyroids (Chubb & Henry, 1987) , and (3) determination of plasma thyroxine concentrations by radioimmunoassays performed as described by Wilson et al (1985) except that plasma instead of serum was assayed.
The behavioural event of ejaculation was confirmed by checking the female reproductive tract for spermatozoa by using a method similar to that described by Desjardins & Lopez (1983) 14) mg, respectively). However, the absolute and relative weights of hypothyroid mouse testes were consistently larger (P < 0001) than those of control weights (5-7 (N = 15) and 4-3 (N = 14) mg/g body weight, respectively).
Thyroidfunction
All the measurements of thyroid function were performed at the completion of the studies when the mice were 24 + 1 weeks old. The thyroids (mg) of hypothyroid mice (0-8 + 0-1, = 13) were significantly smaller (P < 0001) than those of control mice (1-6 + 01, = 15). Radioimmunoassays of plasma thyroxine concentrations confirmed that the mutant mice were hypothyroid 
Discussion
The experimental results provide unquestionable evidence that the hypothyroid male mice were fertile. Furthermore, the hypothyroidism did not affect the sexual behaviour of the mutant mice. These results establish that genetically-induced hypothyroidism in mice does not cause male infertility as originally reported (Beamer et al, 1981) . Although hypothyroid male mice were described as infertile by Beamer et al (1981) , the data supporting this conclusion were not included.
Consequently, we cannot determine the basis for the profound difference between the experimental conclusions of our study and those of the original report. A change in the genetic background for the hypothyroid gene mutation could be involved.
Two earlier reports support our conclusion that hypothyroidism does not have a significant effect on the reproductive capacity of male mice homozygous for the hypothyroid gene mutation. Testicular steroidogenesis and sperm production are normal in hypothyroid mice (Chubb & Nolan, 1985) and the plasma concentrations of LH, FSH, and testosterone are normal in hypothyroid mutant mice (Amador et al, 1986) . These studies, together with the present findings, demonstrate that the hypothalamus-pituitary-testis axis, testicular function, sexual behaviour, and fertility are unaffected by the genetically-induced hypothyroidism.
The limited effects of hypothyroidism on reproduction in male mice are similar to those noted for man. The general consensus is that hypothyroidism is rarely a cause of infertility in men (White & Nagler, 1982 (Chandrasekhar et al, 1986) .
In the present studies, the mice of each genotype did not perform well in the sexual behaviour tests. We concluded that the genetic background affected the poor performance since other strains of mice performed well under identical testing conditions (Chubb, 1987; Chubb & Henry, 1987) . The fact that testicular weights of hypothyroid mice were relatively larger than control values has been consistently observed in our investigations and has been reported for hypothyroid rats (Valle et al, 1985) . The paucity of thyroid hormone receptors in testes (Müller & Seitz, 1984) could cause testicular growth to be relatively unaffected by reductions in concentrations of circulating thyroid hormones. The sudden increase in body weight experienced by hypothyroid mice between 8 and 10 weeks of age but not by control mice did not correspond either with the pubertal increase in androgen secretion (McKinney & Desjardins, 1973; Jean-Faucher et al, 1978) or endocrinological changes stimulated by the exposure to females. All of these observations remain unexplained.
In conclusion, the experimental data demonstrate that genetically-induced hypothyroidism does not induce infertility in male mice and does not deleteriously affect sexual behaviour of male mice.
